FX.25 KISS TNC development 
and 
Proposed extensions to the standard 
Kazuhisa Yokota, JNIDFF 


Masaaki Yonezawa, JE1WAZ 
Norito Nemoto, JH1FBM 


Packet Radio Users’ Group 
Sep.03, 2020 


PRUG (Packet Radio Users’ Group) 


PRUG is anon-profit, voluntary organization in Japan. 
It was established in 1985. 


The purpose of PRUG is to promote the use of packet radio and to 
research the latest technologies in amateur radio. 


Current status of 
FX.25 KISS TNC development 
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Features of FX.25 KISS TNC 


Using Tl TCM3105 Bell 202 modem chip 

¢ Implements software modem on next version 
Using ESP-WROOM-32 Wi-Fi module 

¢ Dual core 32bit RISC CPU, clock 80-240MHz 

¢ RAM 520kB, flash ROM 4MB 

Host interface is USB serial and TCP/IP on Wi-Fi 
KISS mode only f 
supports full FX.25 draft spec. 


¢ http://www.stensat.org/docs/FX-25 01 06.pdf 
can receive AX.25 packet, too 


FX.25 KISS TNC hardware 
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Structure of TNC software 


Implemented by C language 

Running on FreeRTOS 

Each functions implemented as tasks of OS 
Using queues inter task communication 

Using interrupt to read RXD signal of modem 
Using infra red I/F to send the data to modem 


Implements software modem on next version 


¢ The TNC software is available on GitHub 
¢ https://github.com/amedes/fx25-kiss-tne 


Proposed extensions to the 
Fx.25 standard 


Add a function to FX.25 draft. 


- One large FX.25 frame by combining multiple blocks. 


- Long packet can be sent ina single frame of FX.25 without 
splitting it up. 


- Any higher level protocols can use the FEC with relative ease. 
- More resistant to further burst errors. 
- Compatibility with the existing AX.25 facilities is maintained. 


Frame structure of FX.25 drafts: 


One RS block gee One RS block gee 
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If you want to fix N bytes error in a block, 
the message size will be up to 255-2N bytes. 


Up to 17 bytes Up to 256 bytes 2 bytes 


Bit stuffing range 


AX.25 packet frame 


Complete bit pattern 
when transmitting 
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The position of FX.25 in the OSI protocol layers 


Layer3 & up AX.25 Layer3/ 
Network Layer & NETROM/ 
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Solution: One large FX.25 frame by combining 
multiple blocks. 


. It enables FX.25 to send long messages. 
. You don't need to split the frame. 


. The problems presented in the previous 
section will be solved. 


Multiple RS blocks in one FX.25 frame 


Correlation RS Correlation RS 


Tag parity Tag parity 2 


yy If we simply put the blocks in order... 
Correlation RS . RS N G 
Tag parity 1 parity 2 


In this case, the message is divided by parity, and the packet cannot 
be sent in a way that can be decoded by the existing AX.25 TNC 
without any overhead. 


Maintaining AX.25 compatibility in multiple 
block frames 


Correlation Correlation RS 


Tag Message 1 parity 1 Tag | ige 2 parity 2 


Arrange the message parts so 
that they are contiguous. 
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not - notdivided 


Messages are not divided by parity. Packets whose message length 
exceeds the original RS message length can be sent without splitting. 
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Interleaving 


Correction 
Tag 


Message part Parity part 


By interleaving : 
1. Improved burst error resistance. 
2. Ensuring continuity of the message part in a form that is easy to process by software. 


Correlation Tag Exhaustion by Expansion 


We propose a format that combines two types of 
Correlation Tags for frame with multiple blocks to reduce 
the number of Tags consumed in the future. 


FX.25 Correlation Tag Code (part1) 
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continued 


Frame length expansion format with 2"¢ Tag 


The first tag specifies the length of the frame. 


Frame length 


lati lati 
Correlation | Correlation RS RS 
Message part parity part 
(Several messages) (Several parities) 


The second tag specifies the FEC coding algorithm. 


FX.25 Correlation Tag Code (part2) 
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FX.25 Correlation Tag Code (part3) 
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FX.25 Extended Correlation Tag Code 


Correlation Tag Value Encoding Type 
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20-1 (1bit rotated) | 0x4A140C964FB6377E RS(255, 239) 
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FX.25 Correlation Tag Code (part4) 
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Please visit PRUG website for further information. 


htto://www.prug.com/ 


